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Objective: The study aims to investigate the effectiveness of yoga on negative emotions in
breast cancer patients.
Methods: Pubmed, Elsevier, Web of Science, Cochrane Library, CBM, CNKI, Wanfang, and
VIP databases were screened throughout October 2015. Randomized control trials (RCTs)
examining the effects of yoga versus a non-exercise or waitlist control group on negative
moods in breast cancer patients were included. The methodological quality of included
RCTs was evaluated by using the Cochrane Handbook 5.1, and data were analyzed using
the Review Manager 5.3.
Results: A total of 21 RCTs with 1762 participants were included. We found evidence for
immediate effects on anxiety (p < 0.00001), depression (p < 0.00001), distress (p < 0.00001),
perceived stress (p < 0.00001), and emotional well-being (p ¼ 0.0002). Sustained effects (3
months) were only found in depression (p ¼ 0.004) but not anxiety (p ¼ 0.43), and other
outcomeswere not synthesized because of heterogeneity and the limited number of studies.
Conclusion: Yoga is valuable in improving negative moods in patients with breast cancer.
We also concluded five key mechanisms of yoga therapy in improving negative moods.
Further well-designed RCTs with large sample size and long-term follow-up are needed.
Copyright © 2016, Chinese Nursing Association. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).1. Introduction
Breast cancer is the most common cancer among women.
More than 1.6 million new cases are reported globally each
year [1]. Breast cancer patients usually receive multimodal(X.-L. Zuo), mfj1127@126.
Nursing Association.
g Association. Production
mons.org/licenses/by-nctreatment for a long period, including invasive treatment
procedures, surgery, chemotherapy, and radiotherapy,
which pose physical and mental pressure to these patients.
Apart from treatment-related distress, the diagnosis of
cancer itself provokes negative emotion. Moreover, Hersch-
bach et al. proved that breast cancer patients are amongcom (F.-J. Meng).
and hosting by Elsevier B.V. This is an open access article under
-nd/4.0/).
i n t e r n a t i o n a l j o u rn a l o f n u r s i n g s c i e n c e s 3 ( 2 0 1 6 ) 2 9 9e3 0 6300those cancer survivors with the most severe psychological
stress, with fear of illness progression [2] and changes in
sexual relationships with partners [3] being cited as main
stressors. Anxiety and depression are the most common
negative emotions experienced by breast cancer patients.
The prevalence of anxiety and depression in these patients
during antineoplastic treatment was 64% and 50%, respec-
tively [4]. These negative emotions may cause lower treat-
ment compliance, greater pain, longer hospital stays, and
more complications [5]. Thus, improving these emotions in
these patients is essential.
In recent years, a growing interest among breast cancer
patients has been focused on imparting various mindebody
therapies as adjuvants to routine treatment to relieve
negative moods [6]. Yoga is the most popular complemen-
tary therapy that followed ancient Eastern science [7].
Owing to its accessible and low-risk characteristics, yoga
appears to be an appropriate practice for breast cancer pa-
tients [7]. Recently, a growing number of research suggested
that breast cancer patients who practice yoga may experi-
ence improved emotional well-being and alleviated
depression, anxiety, and distress. By contrast, those articles
revealed the evidence on their respective areas. We con-
ducted the first review of this area to evaluate the effec-
tiveness of yoga for improving negative emotions in breast
cancer survivors.Table 1 e Search strategy.
Patient #1
#2
#3
“Neoplasm” [MeSH] OR
“carcinoma” [MeSH]
“Neoplasm” OR “carcinoma” OR
“cancer” OR “oncology” OR
“malignant” [All fields]
#1 OR #2
Intervention #4 “Yoga” [MeSH]2. Methods
2.1. Literature search
We used MeSH terms and all field terms when searching the
four English databases, namely, Pubmed, Elsevier, Web of
Science, and Cochrane Library, and four major Chinese da-
tabases, namely, CBM, CNKI, Wanfang, and VIP databases.
All results have been checked from their inception until
October 2015. The search strategy for Pubmed is revealed in
Table 1.#5
#6
“Yoga” OR “hatha*” [All fields]
#4 OR #5
Outcome #7
#8
#9
“Depression” OR “depressive
disorder” OR “anxiety” OR “anxiety
disorder” OR “stress disorder” OR
“fear” OR “expressed emotion”
[Mesh]
“Depression” OR “depressive
disorder” OR “anxiety” OR “anxiety
disorder” OR “stress disorder” OR
“fear” OR “expressed emotion” [All
fields]
#7 OR #8
Design #10 “Randomized controlled trial” OR2.2. Study eligibility
Articles were selected in a two-step process: in the first step,
two independent reviewers screened all titles and abstracts.
Search results were combined, and duplicates were removed.
The second step included full text evaluations for eligibility
and data extractions. The PICOS (population, intervention,
comparison, outcome, study design) format was applied to
address the research question and establish eligibility criteria
as revealed in Table 2. Discrepancies were solved by a third
author.#11
#12
“random allocation” OR “double-
blind method” OR “single-blind
method” [Mesh]
“Randomized controlled trials” OR
“random allocation” OR “double-
blind method” OR “single-blind
method” [All fields]
#10 OR #11
Search #13 #3 AND #6 AND #9 AND #122.3. Data extraction
Two independent reviewers extracted data on the study's
characteristics (such as name, author, year, and country),
the participant (sample size, cancer stage, and age), inter-
vention and control (frequency and duration), and outcome
measures. Discrepancies were solved by a third author.2.4. Quality assessment
Two independent authors evaluated the risk of bias by using
the Cochrane tool [8], which assesses the risk on six aspects:
selection, detection, performance, reporting, attrition, and
other biases (baseline imbalance, source of funding, and early
stopping). Each of the components can be rated as low, un-
clear, or high risk of bias and altogether result in an overall
rating of bias. Disagreements were resolved by a third author.
2.5. Data synthesis
For continuous variables, we calculated standard mean dif-
ference (SMD) with 95% confidence intervals (CI) if the units of
measurement were not comparable. Heterogeneity was not
considered as significant when I2< 50%. We performed a
fixed-effects model to pool the results together unless the
results show significant heterogeneity (p < 0.1 and I2 > 50%),
whichwould require a random-effectsmodel. RevMan 5.3 was
used to perform the meta-analysis.3. Results
3.1. Study selection
The initial search identified 1972 articles; another 2 studies
were found after checking the reference lists, resulting in a
total of 1974 articles. After removing duplicate studies, the
literature search identified 1826 total records. For 57 potentially
Table 2 e Participants, Intervention, Control, Outcome,
Study design (PICOS) framework of inclusion and
exclusion criteria.
Inclusion criteria for papers
1. Participants: Adults with breast
cancer aged 18 years old or above
2. Intervention: Yoga (Hatha yoga,
restorative yoga, etc.) and co-
interventions were included.
3. Comparator: Any comparator (e.g.,
usual care, delayed treatment, or
another active therapy)
4. Outcomes: Negative emotions
(depression, anxiety, psychological
distress, etc.) whether active or
passive, immediate, or sustained
5. Study design: RCTs published in
English and Chinese
Exclusion criteria
1. Yoga was not the main
intervention but a part of a
multimodal intervention, such as
mindfulness-based cognitive
therapy quasi-RCT studies.
2. No full text available.
3. Duplicates
i n t e r n a t i o n a l j o u r n a l o f nu r s i n g s c i e n c e s 3 ( 2 0 1 6 ) 2 9 9e3 0 6 301relevant articles, we checked the full text. Finally, 21 RCTs
[9e29] involving 1762 patients were included in this review.
3.2. Study characteristics
The detailed characteristics of the included articles are
revealed in Table 3. The studies were published between 2007
and 2015 and were performed in the United States (n ¼ 8),
India (n ¼ 9), and the United Kingdom, Canada, Germany, and
China (n ¼ 1 each). Sample sizes ranged from 18 to 200 pa-
tients. The control groups include health education, support-
ive therapy (education, counseling, and coping preparation),
waitlist (delayed treatment), and usual care (education and
clinical nursing).
3.3. Quality appraisal
Only one study [19] received evidence grading as “A,” and the
remaining studies were as designated as “B.” The main qual-
ifications of grade “B” included non-blinding design and
missing data with no intent-to-treat analysis and not-detailed
description.
3.4. Primary outcomes
The primary outcomes are revealed in Fig. 1.
3.4.1. Anxiety outcomes
The immediate effects on anxiety were assessed in nine trials
(n ¼ 696). Three studies used the Hospital Anxiety and
Depression Scale (HADS) [9,15,28], four used State Trait Anx-
iety Inventory (STAI) [13,23e25], one used Distressed Mood
Index (DMI) [21], and one used Self-rating Anxiety Scale (SAS)
[29]. Our meta-analysis analysis revealed a significant differ-
ence between two groups concerning their levels of stress atimmediate post-treatment (p < 0.00001). However, anxiety
(p ¼ 0.43) were not maintained at the 3-month follow-up.
3.4.2. Depression outcomes
Depressionwas assessed in 13 articles (n¼ 1150). In addition, 3
reports used Hospital Anxiety and Depression Scale (HADS)
[9,15,28], 5 used Center of Epidemiologic Studies Depression
(CESD) [13,14,16,17,19], 4 used Beck's Depression Inventory
(BDI) [11,22,23,25], and 1 used Self-rating Depression Scale
(SDS) [29]. Meta-analysis revealed significant short-term ef-
fects (p < 0.00001), and long-term (3 months) effects (p ¼ 0.004)
were found to favor the yoga groups for depression.
3.4.3. Distress outcomes
Six studies (n ¼ 508) assessed psychological distress, two used
Positive and negative affect schedule (PANAS) [17,27], one
used Rotterdam Symptom Checklist (RSCL) [24], one used DMI
[21], and two used the subjective symptom checklist [24,25].
Our meta-analysis showed that yoga significantly improved
the symptoms of distress in immediate post-treatment
(p < 0.00001).
3.4.4. Perceived stress
Perceived stress was assessed in three articles (n¼ 187), which
all used Perceived Stress Scale (PSS) [9,11,28]. The pooled re-
sults revealed that yoga appositively affected perceived stress,
with statistical significance (p < 0.00001).
3.4.5. Emotional well-being
Emotional well-being was assessed in eight studies (n ¼ 187).
Functional Assessment of Cancer Therapy (FACT) was used in
six articles [10,15,17,18,20,21], and Medical Outcomes Study
36-item short-form survey (SF-36) [13] and European Organi-
zation for Research and Treatment of Cancer Quality of Life
Questionnaire C30 (EORTC-QLQ-C30) [12] were used in one
study each. After the intervention, patients who perform yoga
exercise revealed greater emotional well-being than the con-
trol group (p ¼ 0.0002).
3.5. Publication bias
The results of the funnel plot indicated no significant publi-
cation bias on anxiety effects.
3.6. Safety
None of the included 22 trials showed any negative effects
owing to the interventions.4. Discussion
This meta-analysis evaluated 21 RCTs examining yoga prac-
tice to manage negative moods in breast cancer patients. In
contrast with previous reviews [30,31] and meta-analysis [32],
we only included papers focusing on yoga program evaluating
the effectiveness on psychological outcomes of breast cancer
patients. The pooled results revealed that a yoga intervention
is associated with greater decreasing levels of negative
emotion outcomes (anxiety, depression, distress, perceived
Table 3 e Characteristics of included studies.
Study Country Sample
number (T/C)
Status of breast
cancer, mean age (T/C)
Intervention Control Total duration Follow-up Results Evidence
grading
Banerjee (2007) [9] India 35/33 II and III (47 ± 1.1/43 ± 1.5) Yoga Supportive
therapy
6 W NR (1) Anxiety (HADS)
(2) Depression (HADS)
(3) Perceived Stress Scale (PSS)
B
Banasik (2011) [10] USA 9/9 IIeIV (63.33 ± 6.9/62.4 ± 7.3) Yoga Waitlist 90 min  2 T/W
 8 W (24 h)
NR Emotional
well-being (FACT)
B
Bower (2012) [11] USA 16/15 0eII (54.4 ± 5.7/53.3 ± 4.9) Yoga Health
education
90 min  2 T/W
 2 W (6 h)
3 months (1) Depression (BDI)
(2) Perceived Stress Scale (PSS)
B
Culos-Reed (2006) [12] Canada 20/18 NR (51.18 ± 10.33) Yoga Waitlist 70 min  1 T/W
 7 W (8 h)
NR Emotional well-being
(EORTC-QLQ-C30)
B
Chandwani (2010) [13] USA 30/31 0eIII (51.39 ± 7.97/54.02 ± 9.96) Yoga Waitlist 60 min  2 T/W
 6 W (12 h)
1 W,
1 month,
3 months
(1) Depression (CES-D)
(2) Anxiety (STAI)
(3) Emotional
well-being (SF-36)
B
Chandwani (2014) [14] USA 53/54 0eIII (52.38 ± 1.35/52.11 ± 1.34) Yoga Waitlist 60 min  3 T/W
 6 W (18 h)
1, 3, and
6 months
Depression (CES-D) B
Cramer (2015) [15] Germany 19/21 IeIII (48.3 ± 4.8/50.0 ± 6.7) Yoga Usual care 90 min  1 T/W
 12 W (18 h)
3 months (1) Anxiety (HADS)
(2) Depression (HADS)
(3) Emotional
well-being (FACT)
B
Derry (2015) [16] USA 100/100 0eIIIA (51.8 ± 9.8/51.3 ± 8.7) Yoga Waitlist 90 min  2 T/W
 12 W (36 h)
NR Depression (CES-D) B
Danhauer (2009) [17] USA 22/22 IV (54.3 ± 9.6/57.21 ± 0.2) Yoga Waitlist 75 min  1 T/W
 10 W (12.5 h)
NR (1) Depression (CES-D)
(2) Distress (PANAS)
(3) Emotional
well-being (FACT)
B
Harder (2015) [18] UK 46/45 IeIII (54.6 ± 10.9/55.8 ± 11.6) Yoga Usual care 10 W 6 months Emotional
well-being (FACT)
B
Kiecolt-Glaser (2014) [19] USA 100/100 0eIII (51.8 ± 9.8/51.3 ± 8.7) Yoga Waitlist 90 min  2 T/W
 12 W (36 h)
3 months Depression (CES-D) A
Littman (2012) [20] USA 32/31 0eIII (60.6 ± 7.1/58.2 ± 8.8) Yoga Waitlist 75 min  2 T/W
 24 W (60 h)
6 months Emotional
well-being (FACT)
B
Moadel (2007) [21] India 84/44 IeIV (54.3 ± 9.6/57.21 ± 0.2) Yoga Waitlist 90 min  1 T/W
 12 W (18 h)
NR (1) Anxiety (DMI)
(2) Distress (DMI)
(3) Emotional
well-being (FACT)
B
Rao (2015) [22] India 45/53 II and III (NR) Yoga Supportive
therapy
60 min  7 T/W
 24 W (168 h)
NR Depression (BDI) B
Rao (2008) [23] India 33/36 II and III (49.2 ± 9.6) Yoga Supportive
therapy
4 W NR (1) Anxiety (STAI)
(2) Depression (BDI)
B
Rao (2009) [24] India 45/53 II and III (NR) Yoga Supportive
therapy
24 W NR (1) Anxiety (STAI)
(2) Distress
(Subjective
Symptom Checklist)
B
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i n t e r n a t i o n a l j o u r n a l o f nu r s i n g s c i e n c e s 3 ( 2 0 1 6 ) 2 9 9e3 0 6 303stress, and emotional well-being) compared with control
groups immediately after the end of the intervention. In
addition, yoga could alleviate depression within 3 months but
without long-term effects on anxiety; the other long-term ef-
fects were not synthesized because of the heterogeneity and
limited number of studies. All studies reported that partici-
pants enjoyed the yoga program and received numerous
benefits, such as increasing muscular strength, flexibility,
energy, and eventually increased feeling of emotional well-
being. Yoga also exhibited safety when individualized for
breast cancer patients by experienced yoga instructors and
trained nurses. Patients present different negative emotions,
cancer stage, status of diagnosis and treatment, strength,
flexibility, motion, and activity tolerance, so the duration and
intensity of yoga should be different for each survivor. In
addition, patients are required to exercise with their bodies,
focus on the feeling in every posture, and follow the body's
desire [17]; thus, skilled instructors and trained nurses are
essential.
The following five principles describe the benefit of yoga
practice on negative emotions, as concluded from the studies:
(1) physical activity: as a classical mindebody exercise, yoga
can create a sense of peace both in mind and body. In
particular, yoga postures and meditation exert a positive ef-
fect on themental health of cancer survivors. In addition, yoga
is an appropriate practice for breast cancer patients and is
particularly favorable for those who perceive barriers to other
exercise forms [12]. (2) Relaxation and calming: as a medita-
tive exercise, yoga urges participants to focus on the breath
and body in every posture to calm mental and emotional
fluctuations. This action may decrease “the stress-induced
arousal in traumatized patients” with breast cancer [9].
Relaxation can also reduce stress associated with anti-
neoplasm therapy and prevent the exacerbation of negative
emotions [25]. (3) Accepting moment-to-moment experience:
breathing practice and meditation help the patient focus on
her present feeling and divert attention from disease
suffering, thereby reducing psychological distress. (4) Yoga
exerts positive effects on body image and self-esteem [33],
which could improve psychological well-being [15], and
increased ability of coping, better symptom acceptance, and
control. (5) Others: yoga could reduce DNA damage [9],
decrease salivary cortisol secretion [10], correct HPA axis dis-
turbances in breast cancer survivors [34], and improve im-
mune responses on changes in lymphocyte subpopulations
[23], which all may precede stress responses.
Chandwani et al. also reported that breast cancer patients
often undergo a cluster symptom, wherefore the improve-
ment of negative moods can also improve other symptoms,
such as nausea, insomnia, and loss of appetite [13]. In addi-
tion, yoga can reportedly decrease the intensity of pain, fa-
tigue, and depression. During yoga program, breast cancer
patients adopted healthy self-management behavior actively,
thereby possibly improving health outcomes with a long-term
effect especially on the psychological aspects.
The review also presents several limitations. First, high
attrition bias is a major problem; most explanations include
transfer to other hospitals, reception of other complementary
therapies, refusal to continue the intervention, and concur-
rent disease. Danhauer et al. advised that the studies could
Fig. 1 e Immediate and sustained effects on negative emotions between two groups.
i n t e r n a t i o n a l j o u rn a l o f n u r s i n g s c i e n c e s 3 ( 2 0 1 6 ) 2 9 9e3 0 6304
i n t e r n a t i o n a l j o u r n a l o f nu r s i n g s c i e n c e s 3 ( 2 0 1 6 ) 2 9 9e3 0 6 305hold classes at different times, contact practitioners after
missed programs to determine the reason for dropping [17],
and enhance adherence in the future research. Rao also sug-
gested that the yoga program could be performed in cancer
centers along with standard care to increase compliance rate
[24].
Second, most studies with short duration lacked long-term
outcomes; thereby, current results are limited to the imme-
diate effects of yoga, and long-term effect on anxiety lacks
statistical significance possibly because of the limited number
of studies and small sample size. Future research may
continue to examine the emotional outcome changes associ-
ated with yoga practice and attempt to employ a longer
duration and larger sample numbers.
Third, several synthesis processes result in heterogeneity
mainly owing to the participants studied, type and intensity of
yoga, and comparison group. In spite of these limitations,
yoga offers a promising practice for promoting psychological
benefits for breast cancer survivors.
Future implications include determining when yoga may
be most useful, finding strategies to enhance to adherence,
examining the useful yoga components on negative emotions,
and conducting costebenefit analyses. In addition, yoga can
be imparted to nurses and cancer care givers particularly in
developing countries [32].5. Conclusion
Overall, this review showed that yoga exerts a positive impact
on negative moods (anxiety, depression, distress, perceived
stress, and emotional well-being) compared with the control
group in breast cancer survivors. Therefore, yoga may be
especially recommended for improving negative moods along
with active breast cancer treatment. We concluded the
following five key aspects of yoga practice in improving
negative emotions: 1) physical activity; 2) relaxation and
calming; 3) accepting moment-to-moment experience; 4)
improving body image and self-esteem; and 5) others. Owing
to the restriction of small number of papers and methodo-
logical drawbacks, the current findings must be treated with
caution. Future research should determine the optimal dura-
tion and the optimal time point of yoga during cancer treat-
ment, as well as the effects in various types of cancer patients.r e f e r e n c e s
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